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HEARING DEVICE AND METHOD FOR 
MONITORING THE HEARING ABILITY OF A 

PERSON WITH IMPAIRED HEARING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a hearing device, in par 

ticular a hearing aid, of the type having at least one operating 
element for setting an output sound level of the hearing 
device, the operating element being adjustable to a number of 
settings. In addition, the present invention relates to a method 
for monitoring the hearing ability of a person With impaired 
hearing. 

2. Description of the Prior Art 
The hearing ability of a person With impaired hearing is not 

constant, but a variable that changes as a result of learning, 
aging and other processes. If a person With impaired hearing 
is already ?tted With a hearing system, such a change should 
lead to readjustment of the hearing system. 
TWo typical situations can be mentioned in particular in 

this respect: 
a) a hearing ability that has changed over the course of 
Weeks or months, Which occurs as a result of a learning 
effect as the user becomes accustomed to the hearing 

system (so-called acclimatiZation). 
b) a deterioration in the hearing ability occurring over the 

course of months or years. 

A “hearing system” refers here to one or tWo hearing aids, 
Which may optionally also be equipped With a remote control. 
In this case, the remote control may also have functions that 
assist the signal processing of the hearing aid/hearing aids. 

According to the current state of the art, the person With 
impaired hearing must take responsibility for responding to 
the aforementioned situations a) and b) as folloWs: 

With a): In the case of acclimatiZation, the person With 
impaired hearing goes at regular intervals of Weeks or 
months to the acoustician, Who, on the basis of an exami 
nation or questioning of his patient, possibly changes the 
set of parameters of the hearing system. The softWare 
used for this has usually been prepared already to the 
extent that the acoustician activates the next of a small 
number of setting stages (so-called “acclimatiZation 
stages”). 

With b): In the case of a deteriorating hearing ability, 
usually taking place sloWly, the person With impaired 
hearing has the responsibility for reducing the setting 
possibilities available to him on the device. Here it is 
possible that the person With impaired hearing is not 
aWare of the deterioration in his hearing ability, there 
fore also does not take the opportunity of neWly opti 
miZing his hearing aid setting and gradually arrives ulti 
mately at a point Where he is not getting the most from 
his hearing aid. 

In this connection, it is knoWn from the document EP 1 351 
552 A2 to classify the acoustic input signal and use the result 
as an input criterion for the determination of a set of hearing 
aid parameters. For this purpose, the classi?cation result is 
fed to a complex application logic. 

Furthermore, there are numerous proposals for storing data 
in a hearing aid. This may be data transferred to the hearing 
aid from the outside (for example DE 40 20 154 A: storage of 
device- and customer-speci?c data). Similarly, it may be data 
representing the adjusting position of an operating element of 
the hearing aid and data taken from the set of parameters 
controlling the signal processing. In addition, EP 1 367 857 
A1 proposes storing the input signal for further evaluation. 
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2 
SWiss Application CH 672 215 A5 discloses a program 

mable hearing aid Which has an ampli?er and transmission 
section that can be controlled in its transmission characteris 
tics. A detector-ampli?er connected doWnstream of the 
microphone determines an ambient or background noise, 
compares it With stored noise level patterns and, by means of 
a control circuit, brings about an automatic selection of one of 
the stored groups of parameters that come closest to the 
determined noise level pattern. The detector-ampli?er 
thereby controls the emission of the signals corresponding to 
the parameters to the actual hearing aid. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a hearing 
device With Which the current hearing ability of the user is 
automatically taken into account in the signal processing. 

This object is achieved according to the invention by a 
hearing device, in particular a hearing aid, With at least one 
operating element for setting an output sound level of the 
hearing device, by the operating element being adjustable to 
a number of settings, a level measuring unit for measuring an 
ambient sound level in the vicinity of the hearing device and 
an evaluation unit for comparing a current setting position 
With a current, measured ambient sound level and for output 
ting a control signal in dependence on the result of the com 
parison. 

In addition, a method for monitoring the hearing ability of 
a person With impaired hearing according to the invention 
includes the steps of sensing a setting of an operating element 
Which serves for setting an output sound level of a hearing 
device, measuring an ambient sound level in the vicinity of 
the hearing device, comparing a current setting With a current, 
measured ambient sound level and outputting a control signal 
dependent on the result of the comparison. 
The hearing system or the hearing device consequently 

automatically detects on the basis of the settings chosen by 
the Wearer a change of the hearing ability and can either 
automatically perform corrections or indicate this situation to 
the person With impaired hearing. Consequently, a change of 
the hearing ability of the person With impaired hearing, and 
With it less than optimum use by him of the aid, does not go 
unnoticed. It should also be considered as particularly advan 
tageous that the number of visits to the acoustician is reduced. 
The control signal Which the evaluation unit of the hearing 

device according to the invention generates preferably is used 
for readjusting an ampli?cation of the hearing device. This 
leaves the user With a setting range that is as Wide as possible, 
Without the user constantly having to operate his or her device 
at a limit of the settings. 

In a preferred embodiment, the hearing device according to 
the invention has a signaling unit, in order to inform the user 
of the hearing device dependent on the control signal by 
means of an information signal. For this purpose, for example 
an acoustic or optical signal is emitted from a hearing aid. 

In addition, the hearing device may have a signal transmis 
sion unit for transmitting the control signal or a correspond 
ing signal to an external device. In an embodiment, the exter 
nal device has a text output unit. In this Way, a text message 
can reach the user via a remote control, a smart phone and the 
like. 

In the hearing device according to the invention, a storage 
unit can be provided for recording a history of comparison 
results, the control signal being generated by the evaluation 
unit in dependence on the history. This also alloWs the time 
factor that characterizes the changing of the hearing ability to 
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be taken into account in the information provided to the user 
or in the automatic readjustment. 

It is favorable for one or more average values to be con 

tinuously determined by the level measuring means. In this 
Way, better account can be taken of certain ambient situations. 
When processing the setting of the operating element of the 

hearing device, it is favorable for each setting to be assigned 
a setting level by the evaluation unit and for this to be used to 
produce a difference betWeen the setting level and the ambi 
ent sound level for further processing. It is then only neces 
sary to store the difference to monitor the hearing ability. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs the exterior of a hearing aid according to the 
invention, communicating With an external device. 

FIG. 2 is a block diagram of a hearing device according to 
the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Corresponding to the basic concept of the present inven 
tion, a hearing system is provided With the capability of 
measuring the ambient sound level and bringing this mea 
sured value into a relationship With preferred settings of oper 
ating elements, Which regulate the output sound level of the 
hearing system. For this purpose, an evaluation unit analyZes 
a measured level value and a setting, stores a corresponding 
comparison value and activates a special function if the com 
parison value indicates a changed hearing ability. This alloWs 
the folloWing response to the situations a) and b) presented 
above: 

To a): When a user is becoming accustomed to a hearing 
system, the corresponding, preprogrammed acclimatiZation 
stage can be automatically activated as soon as the aforemen 
tioned evaluation unit initiates it. Alternatively, the corre 
sponding hearing aid may also readjust the ampli?cation of 
the hearing aid, so that the person With impaired hearing Will 
alWays keep the volume adjuster in the same setting range. 

To b): With hearing ability deteriorating in the long term, 
an acoustic detection signal is output, for example at the 
initiation of the evaluation unit, or a message is sent to an 
intelligent remote control, a smart phone or other system, 
Which in response uses a text or other audio and/or visual 
feedback to draW the attention of the person With impaired 
hearing to his or her deteriorating hearing ability or recom 
mend visiting a specialist. 
As shoWn in FIG. 1, the hearing device has a housing 9 

con?gured to be Worn in the ear of the hearing-impaired 
person. The hearing aid housing 9 has an externally acces 
sible, manually operable adjustment element LS, such as a 
speaker adjuster (ampli?cation gain adjuster). A component 
Within the hearing aid housing 9 (as explained beloW) emits a 
signal 8 that is received by an external device 12, having a 
display 13. The external device 12 can be the intelligent 
remote control or a smart phone or other system as noted 
above, and the aforementioned text or other visual feedback 
can be displayed at the display 13 thereof. 

The actual con?guration of the components Within the 
hearing aid housing 9 according to the invention is schemati 
cally reproduced in FIG. 2. The hearing aid is provided With 
a microphone M and a level meter P connected to said micro 
phone, the level meter P measuring the level of the input 
signal or microphone signal 1. As a result, the level of the 
ambient sound is registered. The microphone signal 1 is also 
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4 
fed in a customary Way to a signal processing unit SE, Which 
generates an output signal for a loudspeaker L. 
The level meter P generates a level signal 3 of the output 

signal 1 and supplies it to an analysis unit A1. Furthermore, 
the analysis unit A1 also receives a position signal 2 of an 
operating element, here a speaker adjuster LS. The position 
signal 2 of the speaker adjuster LS is also used in an accus 
tomed Way in the signal processing unit SE. 
The analysis unit A1 establishes a relationship betWeen the 

position signal 2 of the loudspeaker adjuster LS and the level 
signal 3 of the level meter P and supplies a corresponding 
analysis value 4. This is fed to a threshold detector SD and a 
persistent memory PS. Optionally, one or more analysis val 
ues 5, Which have previously been stored in the persistent 
memory PS, are provided by the non-volatile memory for the 
analysis unit A1, possibly including additional parameters. 
The output signal 4 of the analysis unit A1 is then correspond 
ingly calculated, including these analysis values 5 and possi 
bly other parameters. 
The threshold detector SD receives for example a differ 

ence level, Which the analysis unit A1 has determined from 
the ambient sound level 3 and an adjuster level assigned to the 
adjuster position 2. If the difference level exceeds a predeter 
mined threshold value, the threshold detector SD triggers an 
activation signal 6 for a special function. In the present 
example, a change of the set of parameters of the signal 
processing unit SE is initiated by the activation signal 6. 

Furthermore, the hearing aid according to the invention 
may have a second analysis unit A2, to Which the data 5 of the 
memory PS are made available. The second analysis unit A2 
analyzes these data on the basis of speci?c, predetermined 
criteria and performs one or more special functions, such as 
for example a Warning function or self-adjustment. In the 
present example, an analysis value 7 is fed to the threshold 
detector SD for this purpose. The analysis unit A2 preferably 
serves the purpose of also analyZing the data stored in the 
persistent memory PS on a time basis and possibly making 
corresponding average values or other statistical data avail 
able. 

In practice, the level meter P is preferably con?gured in 
such a Way that it averages the ambient sound level over a 
predeterminable time interval and feeds the average value to 
the ?rst analysis unit A1. In another embodiment, the level 
meter P is designed in such a Way that it continuously carries 
out an averaging over a short time interval, for example 30 s, 
and over a long time interval, for example 5 min. In this case, 
for improved analysis tWo sliding values are available for the 
analysis unit A1 as a result. 
An alternative embodiment is to use tWo level meters, 

upstream of Which there is respectively a frequency ?lter, for 
example a high-pass ?lter and a loW-pass ?lter. In this case as 
Well, tWo values are fed to the ?rst analysis unit A1. 
The ?rst analysis unit A1 preferably is designed to be 

activated in response to speci?c actuations of operating ele 
ments. After that, it stores the data described above, and 
possibly also a time and/or date stamp, in the nonvolatile or 
persistent memory PS. It is also possible to store there the 
number of the chosen hearing program and the current result 
of a classi?er, Which usually investigates the incoming signal 
in the signal processing path of the hearing aid and assigns it 
to one ofa number ofpossible classes. 

In addition, as already indicated, the analysis unit A1 may 
operate to form a difference value betWeen the input signal 
level 3 and a setting level Which has been assigned to the 
setting of the operating element. This difference value is then 
stored in the memory PS. If the difference value exceeds a 
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predetermined threshold value, the ampli?cation adjuster of 
the signal processing unit SE is adjusted. 

In a simpli?ed exemplary embodiment, the analysis unit 
A1 ?rst calculates the difference betWeen the input signal 
level 3 and the setting 2, then calculates from this difference 
value and a number of last-stored difference values a sliding 
average value and activates a special function only if the 
sliding average value exceeds a threshold value. 
One particular bene?t of the type of signal processing 

according to the invention is that, When handling the incom 
ing audio signals and settings of operating elements, only the 
processing result is sent for storage. This reduces the volume 
of data to be stored, so that the hearing aid according to the 
invention can manage With a chip of a smaller area. Therefore, 
extensive data preprocessing is carried out before the data 
storage. In this preprocessing, an analysis and feature extrac 
tion is performed, so that the volume of data of the result 
values is signi?cantly reduced in comparison With the origi 
nal input signals. 

Although modi?cations and changes may be suggested by 
those skilled in the art, it is the intention of the inventors to 
embody Within the patent Warranted hereon all changes and 
modi?cations as reasonably and properly come Within the 
scope of their contribution to the art. 
We claim as our invention: 
1. A hearing device comprising: 
a housing; 
an audio input unit and an audio output unit contained in 

said housing, and a signal processor connected in said 
housing betWeen said audio input unit and said audio 
output unit, said signal processor being con?gured to 
operate according to a plurality of processing param 
eters, each of said processing parameters having a set 
ting Within a setting range; 

a manually-operable operating element mounted to and 
manually accessible from an exterior of said housing, 
said manually operable operating element, upon manual 
operation thereof, adjusting one of said parameters to a 
current setting, from among a plurality of settings in said 
setting range, to set a sound level at said audio output 
unit; 

a level measuring unit connected in said housing to said 
audio input unit that measures an ambient sound level, 
detected by said audio input unit, in the vicinity of the 
housing; 

an analysis unit in said housing that compares the current 
setting, manually made via the operating element, With a 
current, measured ambient sound level measured by said 
level measuring unit, to obtain a comparison result, and 
that generates a control signal, dependent on the com 
parison result, and supplies said control signal to said 
signal processor; and 

said signal processor being con?gured to automatically 
re-adjust the setting range of said one of said parameters 
When said comparison result indicates said current set 
ting is at a boundary of said setting range. 

2. The hearing device as claimed in claim 1 Wherein said 
housing has a siZe and con?guration alloWing said housing to 
be Worn at an ear of a hearing-impaired person. 

3. The hearing device as claimed in claim 1 Wherein said 
one of said parameters is ampli?cation gain of said signal 
processing unit. 

4. The hearing device as claimed in claim 1 Wherein said 
housing has a siZe and con?guration alloWing said housing to 
be Worn in an ear of a person having a hearing impairment, 
and Wherein said analysis unit is a ?rst analysis unit and 
Wherein said hearing device comprises a memory connected 
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6 
to said ?rst analysis unit in Which said ?rst analysis unit 
causes a plurality of successive comparison results to be 
stored over time, and a second analysis unit, having access to 
said memory, said second analysis unit being con?gured to 
analyZe the comparison results over time stored in said 
memory and to emit a Warning signal When said comparison 
results over time indicate a deterioration of said hearing 
impairment. 

5. The hearing device as claimed in claim 4 comprising an 
external unit, remote from said housing, con?gured to com 
municate With said second analysis unit, to Which said second 
analysis unit transmits said Warning signal. 

6. The hearing device as claimed in claim 5 Wherein said 
external unit comprises a display at Which a text associated 
With said Warning signal is displayed. 

7. The hearing device as claimed in claim 1 Wherein said 
level measuring unit is con?gured to generate an average 
value of said ambient sound level as said current, measured 
ambient sound level. 

8. A method for operating a hearing device having a hous 
ing, an audio input unit and an audio output unit contained in 
said housing, and a signal processor connected in said hous 
ing betWeen said audio input unit and said audio output unit, 
said signal processorbeing con?gured to operate according to 
a plurality of processing parameters, each of said processing 
parameters having a setting Within a setting range, and a 
manually-operable operating element mounted to and manu 
ally accessible from an exterior of said housing, said method 
comprising the steps of: 

manually operating said operating element, to adjust one of 
said parameters to a current setting, from among a plu 
rality of settings in said setting range, to set a sound level 
at said audio output unit; 

With a level measuring unit connected to said audio input 
unit, measuring an ambient sound level, detected by said 
audio input unit, in the vicinity of the housing; 

in an analysis unit in said housing comparing the current 
setting, manually made via the operating element, With a 
current, measured ambient sound level measured by said 
level measuring unit, to obtain a comparison result, and 
generating a control signal, dependent on the compari 
son result, and supplying said control signal to said 
signal processor; and 

in said signal processor, automatically re-adjusting the set 
ting range of said one of said parameters When said 
comparison result indicates said current setting is at a 
boundary of said setting range. 

9. The method as claimed in claim 8 comprising setting an 
ampli?cation gain of said signal processing unit as said one of 
said parameters. 

10. The method as claimed in claim 8 Wherein said housing 
has a siZe and con?guration alloWing said housing to be Worn 
at an ear of a person having a hearing impairment, and 
Wherein said analysis unit is a ?rst analysis unit and Wherein 
said hearing device comprises a memory connected to said 
?rst analysis unit, and a second analysis unit, and Wherein 
said method comprises, from said ?rst analysis unit, causing 
a plurality of successive comparison results to be stored over 
time in said memory, and, With said second analysis unit, 
accessing said memory to analyZe the comparison results 
over time stored in said memory and emitting a Warning 
signal When said comparison results over time indicate a 
deterioration of said hearing impairment. 

11. The method as claimed in claim 9 comprising estab 
lishing communication to an external unit, remote from said 
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housing, from said second analysis unit, and transmitting said 13. The method as claimed in claim 8 comprising, in said 
Warning signal from said second analysis unit to said external level measuring unit, generating an average value of said 
unit. ambient sound level as said current, measured ambient sound 

12. The method as claimed in claim 11 comprising, at said level. 
external unit, displaying a text associated With said Warning 5 
Signal. * * * * * 


